Abstract
Introduction
As metabolic support for the prelaminar portion of the optic nerve head is provided by 48 the choroid, [1] [2] [3] this suggests that it may play an important role in glaucoma. [4] [5] [6] Even 49 though indocyanine green angiography has traditionally been used to visualize 50 choroidal vasculature, 7 other methods, such as optical coherence tomography (OCT) 51 have also been used to study choroidal morphology. However, potential problems with 52 these previous methods have led to the development of the enhanced depth imaging 53 (EDI) spectral domain OCT method, which makes it possible to perform in vivo 54 cross-sectional imaging of the choroid. 8 
55
The exact mechanism of glaucomatous optic neuropathy remains unknown, 56 even though glaucoma is one of the leading causes of blindness worldwide. As it has 57 been shown that progression of glaucoma is due to an elevated intraocular pressure 
66
Measurements of the choroidal thicknesses in these previous studies were performed at 67 1.7 mm superior, temporal, inferior, and nasal to the optic disc center and at 1 and 3 mm 68 nasal, temporal, superior, and inferior to the fovea. However, our recent investigation 69 examined a 1,500 μm wide macular choroidal area and a 1.7 mm area around the optic 70 nerve disc center in the peripapillary choroidal area. 15, 16 In contrast to other previous 71 studies, our use of an increased measurement area made it possible to collect greater 72 amounts of information from the choroid. Furthermore, we recently found that the increases that occurred at 2 weeks after trabeculectomy in the macular and peripapillary 74 choroidal areas due to increases in the luminal areas were related to the reduction in the
75
IOP that occurred after the surgery. 15 However, there is also the possibility that this 76 increase could have been associated with inflammation. To definitively determine the 77 effect of IOP changes on the choroidal area, a long-term follow-up is required.
78
Therefore, the aim of our current study was to investigate the choroidal area changes 79 that occurred at 1 year after the initial trabeculectomy. 
Binarization of the choroid EDI-OCT images

118
After performing the EDI-OCT evaluation and masking the best images, these images 119 were then displayed on a computer screen. Each of the images were evaluated by one of 120 the authors (HK). Binarization of the choroidal area in each of the EDI-OCT images 121 was performed using the previously described modified Niblack method. 14 Briefly, the 122 EDI-OCT image was first analyzed using ImageJ software (version 1.47, NIH,
123
Bethesda, MD). For this analysis, we examined a 1,500 μm wide area of the macular A positive correlation was observed for the magnitude of change between the macular choroidal area and the OPP (r = 0.44, P = 179 0.02; Table 4 ). However, there was no observed correlation for the magnitude of the change between the macular choroidal area and the
180
IOP reduction (r = -0.32, P = 0.09). In contrast, a negative correlation was observed for the magnitude of the change between the 181 peripapillary choroidal area and the IOP reduction (r = -0.58, P < 0.01; Table 5 ).
182
Factors that could potentially influence the increases observed in the macular or peripapillary choroidal area were also 183 investigated. Table 6 presents the results of the multivariate analyses for each parameter. These findings showed that there were no 184 significant correlations observed for the changes in the macular choroidal area. However, our analyses did find that there was a 185 significant association between the changes in the IOP and those in the peripapillary choroidal area (Table 7) . 
Conclusions
265
The present study demonstrated that IOP reduction after trabeculectomy led to an 266 increase in the macular and peripapillary choroidal areas, with these increases 267 continuing for at least 1 year. These noted increases were found to be due to an increase 268 in the interstitial areas. Thus, overall our findings demonstrated that changes in the IOP
269
were significantly associated with changes in the peripapillary choroidal area.
